Real-time PCR assays for monitoring anaerobic fungal biomass and population size in the rumen.
The relationship between copy numbers of internal transcribed spacer 1 (ITS1) and biomass or zoospore count of anaerobic fungi was studied to develop a quantitative real-time PCR-based monitoring method for fungal biomass or population in the rumen. Nine fungal strains were used to determine the relationship between ITS1 copy number and fungal biomass. Rumen fluid from three sheep and a cow were used to determine the relationship between ITS1 copy number and fungal population. ITS1 copy number was determined by real-time PCR with a specific primer set for anaerobic fungi. Freeze-dried fungal cells were weighed for fungal biomass. Zoospore counts were determined by the roll-tube method. A positive correlation was observed between both ITS1 copy number and dry weight and ITS1 copy number and zoospore counts, suggesting that the use of ITS1 copy numbers is effective for estimating fungal biomass and population density. On the basis of ITS1 copy numbers, fluctuations in the fungal population in sheep rumen showed that although the values varied among individual animals, the fungal population tended to decrease after feeding. In the present study, a culture-independent method was established that will provide a powerful tool for understanding the ecology of anaerobic fungi in the rumen.